Cloning and characterization of a novel CYP3A1 allelic variant: analysis of CYP3A1 and CYP3A2 sex-hormone-dependent expression reveals that the CYP3A2 gene is regulated by testosterone.
A clone was isolated from a cDNA library constructed from phenobarbital-treated Wistar rat liver and proven to correspond to the full-length mRNA of a polymorphic variant of Sprague-Dawley CYP3A1. Eight nucleotide differences were detected in a single 76-nucleotide stretch and confirmed to be present in the genomic clone. They are seated in a region implicated in the definition of a substrate binding domain of the native P450. Three out of the eight nucleotide changes are nonconservative, implicating the replacement of Thr/Ala 207, Phe/Ile 213, and Ile/Val 232. This is the first report of an allelic variant of CYP3A1, a new example of interstrain P450 variability. The CYP3A subfamily is composed of several genes coding for active testosterone 6 beta-hydroxylases which are expressed in the liver. CYP3A genes are under strong and distinct developmental regulation. Conversely to CYP3A1, transiently expressed in immature animals, CYP3A2 is constitutively expressed in the liver early after birth and characterized by an extinction in the adult females. Castration of 90-day-old male rats causes a drastic reduction (80%) of CYP3A2 mRNA relative abundance. Administration of testosterone propionate restores the physiological levels of CYP3A2 mRNA characteristic of the male rat liver. Our results demonstrate the existence of a direct relationship between the male hormonal status and the constitutive expression of rat liver CYP3A2.